The Global Initiative for Asthma (GINA) was established in 1993 to provide a global asthma strategy, adaptable to the needs of different countries. Over the past five years, GINA has initiated substantial changes in key concepts about asthma and its management, and in the structure and content of the GINA strategy report. These changes have sometimes generated controversy, but they have been welcomed in primary care, where most asthma is managed. The changes discussed in this review include a new definition of asthma that emphasises its heterogeneity; expansion of the scope of evidence considered by GINA, to give priority to both internal and external validity of research findings; and the integration throughout the report of practical advice about tailoring of treatment across the whole spectrum of asthma severity. The GINA report provides not only evidence-based recommendations, but also multiple practical resources for implementation in clinical practice. 
bAcKGrOUND
The Global Initiative for Asthma (GINA) was established in 1993 through a collaboration between the National Heart, Lung, and Blood Institute (NHLBI) and the World Health Organization. It was tasked with providing an asthma strategy that could be adapted to the health context and healthcare systems in different countries. The first GINA Global Strategy for Asthma Management and Prevention was published in 1995. Since 2002, GINA has published annual updates based on a twice-yearly incremental review of asthma literature, with major revisions in 2006 and 2014; the current GINA report was published in February 2018 2 . Dissemination of the GINA strategy report is supported by the efforts of members of the GINA Assembly, currently representing 45 countries, and by activities associated with World Asthma Day, which was established by GINA in 1998 and is celebrated on the first Tuesday in May.
Although the GINA report is often colloquially referred to as "international asthma guidelines", GINA itself describes it as a global strategy, that can be adapted by local experts into guidelines tailored for the local healthcare system, regulatory framework, and medication availability 3 . A 2013 survey by the International Primary Care Respiratory Group (IPCRG) of its member countries reported that the GINA report was used by clinicians in 14/21 countries. In addition, of 14 national asthma guidelines, 10 had been based on or informed by the GINA report 4 . A 2013 survey of clinicians in 92 countries by the Global Asthma Network found that the GINA report was used exclusively in 17% of countries, and a further 25% of countries used several types of guidelines including GINA; 60% of countries did not have national asthma guidelines 5 .
The broad international compass of GINA can also be seen from the dissemination of its resources. For example, in the first eight months of 2018, the GINA website received over 260,000 unique visitors, with the top 10 countries of origin being: USA, India, Brazil, Malaysia, Mexico, Thailand, United Kingdom, Indonesia, Colombia and the Philippines. In the same period, over 250,000 free electronic copies of 2018 GINA resources were downloaded from the website, including 160,000 full reports, 75,000 Pocket Guides (English, French, German, Hebrew, Mandarin; with an additional 70,000 copies purchased in print), and 17,000 copies of the 2018 GINA slide set. A further 150,000 copies of GINA resources were downloaded from countries behind privacy firewalls.
Since its inception, GINA has initiated substantial changes in key concepts about asthma and its treatment that have had a substantial impact on asthma management globally, although these changes have not been without controversy. This article describes several key areas of change that have been implemented by GINA in recent years, with a discussion about the rationale for each and the debate that followed, identifying important evidence gaps. The tables summarise key messages (Table 1) , key areas of change in the past few years (Table 2) , and current controversies (Table 3) .
rEDEFINING AstHMA
Concepts of asthma have changed substantially over the past 50 years. Figure 1 shows an archival illustration created by the late Professor Ann Woolcock, one of the founding members of GINA, illustrating the swing of thinking about mechanisms from 1968 (a disease of bronchoconstriction) to mid-1990s (a disease of inflammation), then by 2000 (the Most patients with asthma should take at least low-dose inhaled corticosteroids (ICS) as this greatly reduces the risk of severe exacerbations and asthma-related death Never treat patients with asthma or a history of asthma with long-acting β 2 -agonists (LABA) without ICS Check and correct poor adherence and incorrect inhaler technique before considering a step-up of controller medication, as these are common causes of poorly-controlled asthma
Train patients in asthma self-management, with monitoring of symptoms and/or lung function, a written asthma action plan, and regular medical review, so they know how to respond to worsening asthma Table 3 . Current controversies
Can asthma be prevented, in children and in adults? Although there are several known associations with development of asthma, there have been no successful interventions
Should any asthma patients be prescribed short-acting β 2 -agonist (SABA) alone, without any inhaled corticosteroids (ICS)? Although SABAs are effective in treating symptoms, they do not treat asthma itself, and with over-use, they increase rather than decrease the risk of exacerbations
Are there any biomarkers that can identify patients with asthma who can safely be treated without any ICS, or in whom ICS can safely be stopped? Although an elevated exhaled nitric oxide level identifies patients who have a short-term benefit from ICS treatment, there are no long-term studies evaluating safety of treating without ICS; and several important triggers for eosinophilic asthma exacerbations are variable and unpredictable in their occurrence (e.g., respiratory viruses, air pollution, and aeroallergens).
Are there any biomarkers that can be used to adjust long-term asthma treatment in adults? Although adjustment of treatment by exhaled nitric oxide level has been shown to reduce exacerbations in children compared with current guidelines-based adjustment, the same has not been found in adults (see Petsky et al. Analyses 1.10 and 1.11 61 ). Existing markers of type 2 inflammation (e.g., blood eosinophils, exhaled nitric oxide level) are not stable enough to satisfy regulators' current analytical validation criteria for disease biomarkers.
How should seasonal asthma be treated in patients who have no out-of-season symptoms? Seasonal treatment with ICS is often implemented for such patients in clinical practice, but there is no specific evidence.
Can patients who are relatively refractory to ICS treatment be identified early in the course of the disease, so they can be fast-tracked to specialist care, rather than waiting to identify failure of response to moderate or high dose ICS-containing treatment?
Do small-particle ICS achieve better clinical outcomes than larger-particle ICS? Although this has been widely supposed on theoretical grounds, there are no good quality randomised controlled trials. concept: should the label 'asthma' be abandoned?
Controversies surrounding this definition included whether the term "asthma" should be abandoned, given its known heterogeneity; whether airway inflammation should be an obligatory component of the asthma definition; and whether variable airflow limitation was an essential component. Regarding the term "asthma", GINA now explicitly emphasises the heterogeneity of asthma and uses the term "asthma" as an "umbrella term" like "anaemia", "arthritis" and "breast cancer". Such terms are important in communication with patients and for advocacy, and they facilitate recognition in primary care of heterogeneous diseases that have readily recognisable clinical features in common; their use carries no implication that treatment will be "onesize-fits-all". However, in asthma, by contrast with anaemia, arthritis and cancer, evidence about underlying mechanisms is far less well-established 8 . Many studies of underlying inflammatory pathways are only in patients with severe asthma, and the severity categories themselves are still retrospective labels, dependent on the clinician having excluded other contributory causes and demonstrated (relative) refractoriness to conventional inhaled treatment. Further research in broader populations is clearly needed, to develop objective markers of underlying mechanisms and severity that are independent of treatment. However, in the meantime, community studies have shown that the label "asthma" (regardless of how assigned) carries an important safety signal, identifying patients with an increased risk of hospitalisation or death if not treated with inhaled corticosteroids (ICS) 9 . These risks have been documented in younger age groups 10 , in patients treated with separate ICS and long-acting β 2 -agonist (LABA) inhalers 11 and in patients with diagnoses of both asthma and chronic obstructive pulmonary disease (COPD), prescribed LABA-only treatment 12 .
The words "usually characterized by chronic airway inflammation" in the asthma definition raised some concerns that this downplayed the importance of anti-inflammatory treatment. However, the rationale for the word "usually" was that there was insufficient evidence to rule out asthma if a patient lacked currently available inflammatory markers; and the new definition was accompanied by a greater -rather than lesser -emphasis on the importance of ICS.
brOADENING tHE scOPE
OF EVIDENcE
For diagnosis and management of diseases such as asthma, health professionals rely on evidence-based recommendations, including those developed as formal clinical practice guidelines. Extensive work has been carried out on guidelines methodology, including formulation of clinical questions in Population, Intervention, Comparison, Outcomes (PICO) style, with systematic reviews for each question, followed by evaluation of the quality and strength of evidence using approaches such as Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) 13 . The number of questions may be very large: for example, 350 questions were identified in scoping for new Australian asthma guidelines 14 . Further, different bodies may make different recommendations from the same evidence, as was seen recently in the United Kingdom in asthma guidelines published by the British Thoracic Society/Scottish Intercollegiate Guideline Network (BTS/SIGN) and the National Institute for Health and Care Excellence (NICE) 15 . The length and cost of the formal guidelines development process has led to a longer interval between updates, and is understood to have led many guidelines developers to reduce the scope of their guidelines 16 . The reduction of guidelines to answers to a small set of individual questions also leaves clinicians without an overall strategy for managing complex chronic conditions such as asthma. A recent investigation by the American Thoracic Society found that a consensus-based process greatly shortened the time to reach concordant recommendations, by reducing the number of questions for which formal systematic review was needed 16 , but this requires further evaluation 17 . In the meantime, health professionals and patients increasingly source health information online, with little awareness that the information may be out of date, or specific to a particular country, healthcare system or regulatory framework.
In order to be considered for clinical recommendations, a therapy obviously needs to be efficacious, i.e. to work under ideal circumstances. This is established with highly controlled clinical trials, often carried out for regulatory purposes, usually double blind and placebo-controlled to minimise the potential for bias and to maximise internal validity. In GINA, before a recommendation for a new
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Collaborative research medication is made, evidence of efficacy is required from at least two good quality clinical trials, plus an indication for asthma by a major regulator. The latter requirement provides an important safety check, since the regulatory agencies may see a much larger dossier of evidence for new medications than is published in peer-reviewed literature; an indication by a major regulator also ensures that a large number of clinicians will be able to prescribe the medication. The formal guidelines process described above places a very high value on internal validity 13 , but a low value on the generalisability of the evidence to community patients. Populations included in efficacy studies are highly selected, with few comorbidities; participants are usually required to attend multiple visits, and to be highly adherent with study medications, questionnaires and diaries. Clinical practice involves much broader populations, with many patients having comorbidities, poor socioeconomic circumstances, low health literacy and ongoing environmental exposures, or who do not satisfy the criteria for "classic" asthma. This may include having a history of smoking, or persistent airflow limitation from long-standing asthma. In 2007, it was estimated that a median of only 5% of asthma patients from a random population sample would have satisfied the entry criteria for 17 major studies 18 . This brings into question the generalisability and safety of recommendations made on the basis only of efficacy studies.
In 2014, therefore, GINA made a deliberate decision to evaluate a broader range of evidence than only efficacy studies. Where relevant, the Scientific Committee now also considers pragmatic studies and even observational studies, to fill evidence gaps for specific populations, and to understand heterogeneity in treatment response, although still with evaluation of potential bias. A key design limitation that we have noted in most observational studies is the lack of adjustment for the prescribing physician/practice, which effectively (but implausibly) assumes that the decision of the physician to prescribe medication A rather than medication B at one point in time is independent of every other clinical decision they make about that patient's asthma management during the follow-up period. For efficacy studies, greater attention is being paid to the study populations, to identify factors that may be relevant to the interpretation of findings 19 .
In many cases, the results of efficacy and effectiveness studies are concordant, with the main differences being in the magnitude of benefit, since interventions in efficacy studies are generally studied under ideal conditions. However, two examples are given below in which the consideration of a broader range of evidence has allowed GINA to provide interim recommendations in the absence of a relevant efficacy study, or to modify recommendations based only on efficacy studies.
concept: asthma-chronic obstructive pulmonary disease overlap
One of the most characteristic features of efficacy studies in asthma and COPD is their restriction to "pure" asthma and "pure" COPD, excluding patients with both diagnoses, patients with asthma who are current smokers, have a > 10 pack-year smoking history and/or have developed persistent airflow limitation, and patients with COPD who have 18, 20 . This reflects the historical distinction made between asthma and COPD in clinical guidelines in 1995 21 , and specific regulatory requirements. However, such exclusion criteria have persisted despite increasing recognition that many patients with asthma or COPD (15-60% of those with either diagnosis 22, 23 ) have features of both conditions. Importantly, these patients differ from those with either diagnosis alone, in having worse quality of life, higher mortality, and greater healthcare utilisation [22] [23] [24] , and several studies have reported that they have more comorbidities than patients with COPD alone 25 . Therapeutic recommendations based only on efficacy studies thus lack relevance to a large proportion of patients with airways disease in clinical practice.
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This issue has far more serious implications than just a lack of evidence, because current asthma and COPD guidelines provide directly contradictory safety recommendations about treatment, based on high quality evidence from efficacy studies 23 . For COPD, treatment starts with long-acting bronchodilators (LABA and/or long-acting muscarinic antagonists [LAMA]) alone; because of concern about the risk of pneumonia with ICS, use of ICS is limited to patients with persisting exacerbations and low lung function. By contrast, in asthma guidelines, there are strong safety warnings about the risks of treating asthma with LABA alone, because of the risk of severe exacerbations and death. What is the primary care clinician to do, when treating a patient who does not have "pure" asthma or COPD?
In response to these issues, and recognising that overlapping features of asthma and COPD would likely result from a range of different underlying mechanisms, GINA collaborated with the Global Initiative for Obstructive Lung Disease (GOLD) to develop interim practical advice for clinicians, particularly generalists and those in primary care. This included how to recognise typical asthma and typical COPD, and pragmatic safety-based recommendations including that patients with features or asthma or a diagnosis of asthma should at least receive low-dose ICS. Evidence was severely limited 26 , but it included that in a very large case-control study of community patients with asthma (not excluding smokers or those with a diagnosis of COPD), low dose ICS reduced the risk of asthma-related death by 85% 10 , and reduced the risk of asthma-related hospitalisation by 31% and of rehospitalisation by 39% 26, 27 . This interim advice is now further supported by a well-conducted case control study in patients with newly-diagnosed COPD, with death or hospitalisation as the outcome 12 , and by the findings of the UK National Review of Asthma Deaths 9 .
Interestingly, introduction of this interim safety-based advice was followed by substantial controversy, appearing largely due to an (incorrect) assumption that the term asthma-COPD overlap syndrome 28 , later shortened to ACOS, implied a single disease. Much of this controversy likely resulted from two different meanings of "syndrome": its conventional medical usage refers to a cluster of symptoms and signs that may have different underlying causes (e.g., Cushing syndrome), but some commentators restrict the term "syndrome" to conditions that have a single underlying mechanism (e.g., Klinefelter syndrome 29 ). To reduce confusion, the word "syndrome" was removed in 2017, with re-emphasis of the
Collaborative research need for research to fill the obvious evidence gaps about causes and treatment.
concept: asthma action plans, and the importance of background adherence
One of the key differences between patients in efficacy studies and those in clinical practice is in their adherence with prescribed medication. Adherence in regulatory asthma studies is typically 85-95%, whereas in clinical practice, it is typically 25-35% 30, 31 . Fewer than half of asthma patients fill more than one maintenance prescription in a year, and only a small proportion has enough dispensing to be consistent with semi-regular use 31, 32 . By contrast, patients use ICS-containing medication irregularly, relying on their short-acting β 2 -agonist (SABA) reliever medication instead, including when asthma worsens 33 .
Such evidence has important implications for recommendations about worsening asthma. All guidelines recommend that patients should have a written asthma action plan, but following the publication of two large well-conducted placebo-controlled studies in 2004 34, 35 , guidelines changed to recommend against doubling the dose of ICS in the "yellow zone", instead advising only increased SABA use until the patient was sick enough to need oral glucocorticoids. In 2014, GINA reconsidered a broad range of evidence relevant to these recommendations in adults 8 . This included that most exacerbations are associated with increased inflammation 36 ; that meta-analysis of action plans involving doubling of ICS as well as addition of oral glucocorticoids showed improved health outcomes 37 ; evidence for the benefit from quadrupling the dose of ICS or budesonide/formoterol in adults 38 ; and the evidence from both efficacy and effectiveness studies for reduction of exacerbations with an early small increase in ICS/formoterol dose with maintenance and reliever treatment (MART) 39 . The generalisability of the two placebo-controlled efficacy trials was limited by their highly selected populations 34, 35 , by obligatory high adherence, and by delayed initiation of the increased dose. The conclusion that can be drawn is that, for patients with high adherence (> 95% 34 ), doubling of ICS after asthma worsens is not efficacious. However, the proportion of community patients with such high adherence is vanishingly small 30, 31 ; this issue is particularly important given the very steep dose response curve for ICS 40 . For clinical practice, therefore, GINA 2014 provided specific recommendations about action plans for different controller regimens, including the small increases in dose with the MART regimen, and suggesting that, for patients on maintenance regimens, clinicians should consider at least doubling ICS in the "yellow zone" of their action plan. The discussion will continue following recent publication of additional efficacy and effectiveness studies 41, 42 .
tArGEtING trEAtMENt tO rEDUcE rIsK
A major change in GINA 2014 was its focus on targeted treatment. This was not restricted to biologic therapy for severe asthma, but advice was provided about tailoring treatment for individual patients across the whole spectrum of asthma severity, with a particular focus on reducing the risk of exacerbations. Personalised treatment was integrated throughout
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Collaborative research the report, including in the main treatment figure (Fig. 2) , representing a major change from the "one-size-fits-all" concepts in other guidelines.
A clear distinction is drawn by GINA between treatment decisions made at a population level (e.g., national guidelines, health maintenance organisations), in which the treatment which would be best for most patients is based on group mean data for symptoms, exacerbations and lung function, plus availability and cost; and patient level treatment decisions, which should also take into account: (a) any patient characteristic or phenotype that predicts differences in their risk of adverse outcomes or their response to treatment, or any modifiable risk factors or comorbidities that might be contributing to symptoms or exacerbations; (b) patient preference; and (c) practical issues such as inhaler technique, adherence, and affordability. These criteria reflect the importance GINA places on individualising patient management not only by using biomarkers, but also by incorporating "humanomics", i.e. considering the behavioural, social and cultural factors that are relevant to individual patients 43 . concept: what factors can be used in tailoring treatment of asthma?
To facilitate personalised treatment decisions, GINA compiled a list of modifiable risk factors that would prompt specific treatment, either pharmacological or non-pharmacological. Poor symptom control is such a strong 
predictor of exacerbations that risk factors were only listed if they remained significant after adjustment for symptoms, i.e. the presence of any of these risk factors increased the patient's risk of exacerbations even if they had few or no symptoms. This criterion is particularly important for biomarkers that involve cost or inconvenience (e.g., blood sampling), since these will only be worthwhile if they provide information additional to that which can be obtained by asking simple questions about symptom control. For patients with ≥ 1 risk factor for exacerbations, basic strategies include: optimising ICS therapy to minimise exacerbation risk, including MART where available (not in the US); ensuring that the patient has a written action plan appropriate for their health literacy; reviewing the patient more frequently than low-risk patients; and checking inhaler technique and adherence frequently; as well as more specifically tailoring therapy by identifying any personal or environmental risk factors that can be treated or modified.
There is substantial interest in combining risk factors into a risk score for clinical practice. In one study, the modifiable risk factors listed in GINA 2014 were used in development and external validation of risk prediction models 44 . The history-related items from the GINA list that remained significant in the models were Asthma Control Questionnaire (ACQ) score, current smoking, chronic sinusitis, previous hospital admission for asthma and ≥ 1 severe exacerbation in the previous year. This model gave an area under the curve (AUC) for exacerbations of 0.77 (95% confidence interval [CI] 0.75 to 0.80). Addition of spirometry, or spirometry and fractional concentration of exhaled nitric oxide (FeNO) provided only slightly better discrimination, with AUC of 0.79 and 0.80 respectively 44 . Further evidence is needed in broader populations 45 .
Unfortunately, in airways disease, there has been a noticeable lack of routinely-collected data and hard outcomes, by comparison with the data available for development of the risk scores for cardiovascular disease that have guided treatment. Sputum induction provides the gold standard for evaluation of airway inflammation, and in secondary care patients with moderate-to-severe asthma, sputum-guided treatment is superior to guidelines-based treatment 46, 47 . However, implementation of sputum analysis in clinical practice has generally proved feasible only in specialist centres that also have a high throughput of research patients. Initially, it was assumed that assessment of FeNO may provide a suitable substitute, but the association of FeNO with sputum eosinophils proved to be only moderate 48 . In adults to date, only three studies have compared FeNO-guided treatment with guidelines-based treatment, and none showed a significant advantage for exacerbations 47 . Studies in which a range of other comparator algorithms were used are of interest, but they do not help to answer the question of whether FeNO-guided treatment is associated with better outcomes than current treatment recommendations.
One study of FeNO that may be of particular utility was conducted in patients with difficult-to-treat asthma with high baseline FeNO 49 . Those whose FeNO decreased within 5 days of directly-observed ICS therapy were found, based on dispensing data, to have previously been poorly adherent 49 . Given the high cost of biologic therapy for severe asthma,
a FeNO suppression test could prove cost-effective in distinguishing between asthma that is difficult to treat because of problems with adherence and/or inhaler technique, and asthma that is relatively refractory to ICS. The rapidity of the change in FeNO in this study suggests that the well-recognised phenomenon of "white-coat adherence", in which patients take more medication than usual in the week before and after a clinic visit, could affect the utility of FeNO in assessing asthma in clinical practice.
concept: which asthma patients should be prescribed inhaled corticorteroids?
A review of evidence in preparation for GINA 2014 identified that evidence was lacking for the then-standard criteria for starting ICS, e.g., symptoms > 2 days a week. These criteria appeared to have been carried forward without challenge from the first asthma guidelines. A pre-specified post hoc analysis of the long-term Inhaled Steroid Treatment as Regular Therapy in Early Asthma (START) study 50 was arranged, demonstrating that the risk of serious exacerbations was halved by low-dose ICS even in patients with so-called "intermittent asthma" 51 . Because of this, the known risk of severe exacerbations and asthma-related death even in patients with mild or infrequent symptoms 52 , and the lack of safety data for SABA-only treatment, GINA restricted the latter to patients with symptoms less than twice/month, no night waking, and none of a long list of risk factors for exacerbations. Future discussions will examine the potential role of as-needed budesonide/formoterol in reducing exacerbations in mild asthma 53, 54 .
There is interest in whether FeNO could be used to predict if patients with respiratory symptoms would respond to ICS. There have been two short-term studies 55, 56 , but there is no evidence that it is safe (with regard to risk of exacerbations) to withhold ICS in patients with a low baseline FeNO. The need for longterm studies is particularly important, given the variability of FeNO in response to external agents such as allergens, viral infections, and pollution that themselves may be unpredictable in timing. In addition, symptoms of eosinophilic bronchitis -which is also characterised by elevated FeNO -respond to short-term treatment with ICS, but eosinophilic bronchitis rarely progresses to asthma and carries no risk of serious exacerbations 57 .
PrActIcAL rEsOUrcEs
A key feature of GINA reports over the past 5 years, based on feedback from primary care clinicians and allied health professionals, has been the clinically-focussed content, not only presenting evidence-based content about what should be done, but also with multiple practical flow charts and summary tables about how to implement the recommendations, in order to improve utility for busy clinicians. An assumption has been made that clinicians will dip in and out of the report to answer specific clinical questions, rather than reading it from cover to cover, so key messages such as inhaler technique and adherence are repeated wherever relevant, rather than assuming that the reader will have seen this elsewhere. For example, a review of the GINA 2015 report found that 36.7% of figures and tables had content about inhaler devices, compared with an average of < 3% for other asthma and COPD BARCELONA RESPIRATORY NETWORK guidelines 58 . This new style of report has been particularly welcomed in primary care where most patients with asthma are managed.
Asthma management is becoming more complex, with biologic therapies providing increased treatment options for patients whose asthma is relatively refractory to conventional inhaled therapy. However, the extremely high cost of these treatments, and a lack of specialist resources in many countries, provide incentives to effectively identify and manage common issues such as inhaler technique and adherence in clinical practice, that otherwise contribute substantially to poor symptom control, exacerbations and asthma-related mortality. Given the global scope of GINA, treatment options that are suitable for developing countries are also a priority.
cHALLENGEs
Developing evidence-based recommendations for clinical practice is acknowledged as being a complex, costly, and time-consuming process, and for most national guidelines there is a lag of several years between updates. GINA is faced with major challenges in maintaining an annually updated strategy report. The evidence available from randomised controlled trials, observational studies and systematic reviews is rapidly expanding, increasing the workload for members. GINA does not have resources to fund its own systematic reviews, so there are some persisting gaps in evidence. In order to provide a global strategy, GINA needs to evaluate therapeutic options that are relevant to low-and high-income countries; even within higher-income regions, there is substantial variation in population characteristics, healthcare systems, medication availability and funding. It is therefore essential also to have national or regional guidelines, in order to provide locally-specific recommendations. The work of GINA is supported only by the sales and licensing of its products, but GINA products will continue to be made available for free download by individual health professionals.
FUtUrE DIrEctIONs
There is keen interest by GINA in expanding understanding of the mechanisms underlying different asthma phenotypes and identifying specific treatment strategies for each. For progress to be made, mechanistic and observational studies need to include patients from across the whole spectrum of airways disease rather than being limited to the conventional disease labels of "asthma" and "COPD". The study of underlying mechanisms in diseases of the airways and lungs, although high in quality, is decades behind that in conditions such as cancer, cardiovascular disease and diabetes, where objective measures have been consistently measured and recorded. Evidence emerging from studies such as the Unbiased Biomarkers for the Prediction of Respiratory Disease Outcomes (UBIOPRED) study suggests that, for respiratory disease, multidimensional tools such as breathomics 59 or proteomics may provide the most radical advances in knowledge; ideally, measures such as these should be included in every clinical trial, but cost and standardisation remain important barriers.
In the meantime, yearly updates provide the opportunity for rapid incorporation of new BARCELONA RESPIRATORY NETWORK medications and new treatment approaches into the strategy report, as evidence from new clinical trials and systematic reviews emerges and is evaluated. This is particularly important for severe asthma, the prevalence of which is estimated at only 3.7% of the asthma population 60 , but for which there is a rapidly-expanding suite of biologic therapies that can markedly reduce severe exacerbations and improve quality of life. Given the high cost of these therapies, it is important to target their use to patients whose asthma is refractory or relatively refractory to conventional inhaled therapies. To this end, GINA will shortly launch a new pocket guide for assessment and management of patients with difficult-to-treat and severe asthma. This resource, which has been developed through extensive collaboration with experts in human-centred design, provides a decision tree and practical advice, including about choice between and use of available biologics. The lack of direct head-tohead studies remains a problem, and readers need to take into account local eligibility requirements, which vary from payer to payer.
Collaborations are needed with key stakeholder bodies and respiratory organisations, particularly in primary care, to identify the most appropriate research questions and study designs to fill current knowledge gaps, and to provide opportunities to translate the findings into clinical recommendations and implement them into clinical practice globally.
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